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Fluid Transport Equipment

A centrifugal pump with a capacity of 100 gpm (22.7 m3/h) at a total 
discharge head of 150 ft (45.7 m) and requiring 10 ft (3.05 m) NPSH is 
available to operate an eductor to pump water at 50 ft (15.2 m) below 
grade. Find the quantity of water that can be delivered at 60 lb/in2 (4.1 
bar) gage (see Figure 17).

Solution 
The available operating head is 138.6 ft + 50 ft – frictional loss. As a first 
assumption, the frictional loss is ignored and the head ratio (RH) is 
188.6/40.83 = 4.62 (57.4/12.38 = 4.62). 
From Figure 2 at NPSH 33.6 ft (10.24 m), Є = 0.9

With QR fixed at 100 gpm (22.7 m3/h),
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Laboratory Testing of Crude Oils
Eductor: A liquid jet pump using a liquid as motive fluid

FIGURE 3 Estimating operating 
ratios for liquid jet eductors. An 

eductor can be designed for only 
one head point

(Schutte and Koerting)
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Fluid Transport Equipment
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Fluid Transport Equipment
A pipeline connecting two tanks contains four standard elbows, a plug valve that is fully open and a gate valve that is half open. The line is 
commercial steel pipe, 25 mm internal diameter, length 120 m. The properties of the fluid are viscosity 0.99 mNM– 2.s, density 998 kg/m3.
Calculate the total pressure drop due to friction  when the flow rate is 3500 kg/h.
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Fluid Transport Equipment
A tanker carrying toluene is unloaded, using the ship’s 
pumps, to an on-shore storage tank. The pipeline is 225 mm 
internal diameter and 900 m long. Miscellaneous losses due 
to fittings, valves, etc., amount to 600 equivalent pipe 
diameters. The maximum liquid level in the storage tank is 
30 m above the lowest level in the ship’s tanks. The ship’s 
tanks are nitrogen blanketed and maintained at a pressure 
of 1.05 bar. The storage tank has a floating roof, which 
exerts a pressure of 1.1 bar on the liquid. The ship must 
unload 1000 tonne within 5 hours to avoid demurrage 
charges. Estimate the power required by the pump. Take the 
pump efficiency as 70 per cent. Physical properties of 
toluene: density 874 kg/m3, viscosity 0.62 mNm-2 s.
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Fluid Transport Equipment
Estimate the optimum pipe diameter for a water flow rate of 10 kg/s, at 
20oC. Carbon steel pipe will be used. Density of water 1000 kg/m3.

Estimate the optimum pipe diameter for a flow of HCl of 7000 kg/h at 5 
bar, 15oC, stainless steel pipe. Molar volume 22.4 m3/kmol, at 1 bar, 0oC.
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Fluid Transport 
Equipment

Calculate the line size and specify the pump 
required for the line shown in Figure 5.15; 
material ortho-dichlorobenzene (ODCB), 
flow-rate 10,000 kg/h, temperature 20oC, 
pipe material carbon steel.
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Fluid Transport 
Equipment

Calculate the line size and specify the pump required for the line shown in 
Figure 5.15; material ortho-dichlorobenzene (ODCB), flow-rate 10,000 kg/h, 
temperature 20oC, pipe material carbon steel.
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Pompa Angguk (Sucker Rod Pump) 
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Pompa Angguk (Sucker Rod Pump) 

Example 5.6
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